Electropermeabilization of mammalian cells is a technique that has been used for the delivery of therapeutics, such as DNA plasmids or DNA vaccines. Typically, delivery via electropermeabilization occurs through injection of the substance into the tissue of interest followed by the insertion of electrodes at the site and the application of brief electrical pulses. Here we detail a novel and innovative contactless electropermeabilization method to deliver DNA plasmids to dermal tissue in vivo. This process has the advantage of eliminating the insertion of additional needles that serve as electrodes to facilitate the application of electric pulses in conventional electroporation processes. Plasmid encoding GFP was injected into guinea pig skin and pulsed with the novel contactless electropermeabilization method. Three days following treatment, robust GFP expression was observed on the skin of pulsed animals. Strong humoral immune responses were also achieved when a DNA vaccine expressing the infl uenza antigen NP was delivered and pulsed using the novel device in comparison to naked injection alone. This delivery method has the advantage of being contactless and suggests that gene transfer via this mode warrants further development.
Electropermeabilization of mammalian cells is a technique that has been used for the delivery of therapeutics, such as DNA plasmids or DNA vaccines. Typically, delivery via electropermeabilization occurs through injection of the substance into the tissue of interest followed by the insertion of electrodes at the site and the application of brief electrical pulses. Here we detail a novel and innovative contactless electropermeabilization method to deliver DNA plasmids to dermal tissue in vivo. This process has the advantage of eliminating the insertion of additional needles that serve as electrodes to facilitate the application of electric pulses in conventional electroporation processes. Plasmid encoding GFP was injected into guinea pig skin and pulsed with the novel contactless electropermeabilization method. Three days following treatment, robust GFP expression was observed on the skin of pulsed animals. Strong humoral immune responses were also achieved when a DNA vaccine expressing the infl uenza antigen NP was delivered and pulsed using the novel device in comparison to naked injection alone. This delivery method has the advantage of being contactless and suggests that gene transfer via this mode warrants further development. The liver is the primary site for metastasis of colorectal cancer, with disseminated disease reported in as many as 50-70% of patients. We have previously shown that treatment of murine CT26 colorectal cancer leads to a decrease in hepatic metastases, resulting in increased survival of animals treated with an antiangiogenic Sleeping Beauty (SB) transposon plasmid. Here we use a combination of antiangiogenic and chemotherapeutic approaches to treat hepatic colorectal metastases, thereby targeting both tumor cell and endothelial cell compartments with the hope of achieving improving antitumor effi cacy. Balb/c mice were administered syngeneic CT26 colorectal tumor cells via the spleen, allowing the cells to seed into the liver through the portal circulation, followed by splenectomy, thereby confi ning tumor formation to the liver. Mice were allowed to develop tumors, followed by weekly intraperitoneal treatments with 100 mg/kg 5-fl urouracil (5-FU). Animals were then hydrodynamically injected with 25 microgm of an antiangiogenic transposon plasmid containing an angiostatin-endostatin fusion gene (pT2/SAE). Mice were sacrifi ced at 30 days and evaluated for tumor burden. Animals that were treated with 5-FU alone showed a signifi cant decrease in tumor burden in comparison with untreated animals, based on the number of tumor metastases as well as liver weight (i.e. tumor burden; p<0.05). Furthermore, animals that received both 5-FU and pT2/SAE transposon plasmid exhibited a substantial and signifi cant antitumor effect; Tumor burden (liver weight) was one-fourth that of untreated controls, and there were signifi cantly fewer tumor nodules (p<0.0001) in the 5FU/SAE treated animals as well. These results demonstrate that combined treatment of colorectal hepatic metastases by conventional chemotherapy along with an antiangiogenic transposon plasmid was effective in decreasing tumor burden compared to either treatment alone. Histological studies as well as survival studies to evaluate the effect of the SB transposase on sustained expression of SAE are currently in progress.
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Nanosecond electric pulses, contrary to the classical electroporating electric pulses (usually longer than 100 µs) are able to modify not only the cell external membrane but also the internal membranes of the cells. They can induce thus internal cell signalling pathways that may affect cell physiology in various ways that are still under exploration. For example using very short and intense electric pulses of 10 ns and 20 to 50 kV/cm, it is possible to generate calcium peaks in the cell cytosol. In an attempt to analyse whether the expression of genes coded by plasmids can be affected by nanosecond electric pulses, we introduced a plasmid coding for luciferase into cells in vitro using classical gene electrotransfer procedures. A few (1 to 20) nanosecond pulses were applied between 15 and 45 min after the electrotransfert. They induced no modifi cation of the cell membrane permeability to DNA. Luciferase expression was measured 24 h after the gene electrotransfert. We report that luciferase expression can be increased or decreased (by at least a factor of 3) depending on the applied pulse parameters and on the exposure system used. The exposure conditions are critical, as they dictate the number of pulses necessary to modulate gene expression as well as the enhancing or inhibiting infl uence of the effects of the nanosecond pulses. Nuclear localization of plasmids is an essential step in all non-viral transfections. Further, it has been shown that the more DNA that localizes to the nucleus, the greater the levels of gene expression. A number of methods have been developed to introduce DNA into a cell, including electroporation. One proprietary electroporation system, the Amaxa Nucleofector, claims that it promotes cellular and nuclear entry of DNA, accounting for high transfection effi ciencies. While the application of electric impulses in electroporation causes nonpermeant membranes to transiently "open" for DNA entry, electrical fi eld theory shows that permeable membranes (such as the nuclear envelope which contains nuclear pores) cannot be electroporated. Thus it is unclear how the Nucleofector can achieve enhanced nuclear localization. To determine whether Nucleofection increases the amount of transfected DNA that localizes to the nucleus, we compared the subcellular localization of labeled DNA in several different cell types using standard electroporation and optimized Amaxa protocols. Using fl uorescence microscopy to visualize the localization of Cy3labeled DNA in TC7 and A549 cells, there was no observed difference in the number of cells with nuclear DNA nor the amount of DNA localized to the nucleus when comparing the Nucelofected cells to cells transfected using standard electroporation. Another method used to compare the two systems looked at transcriptionally active plasmids by transfecting GFP-MS2 stably expressing cells with DNA plasmids containing repeats of the RNA hairpin loop sequence with which the GFP-MS2 protein binds. Active transcription, observed as punctate redistribution of the GFP-MS2 fusion proteins, showed no signifi cant difference between cells that were Nucleofected as
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